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DETAILED ACTION 

This is in response to amendment filed on 10/31/07 in which claims 1-22 are pending 
and claims 23-25 are canceled. The applicant's amendments have been fully 
considered but they are moot based on the new ground of rejection. Therefore this case 
is made final. 



Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-3 and 16-20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ishii et al U.S. Patent No 5,973,749 in view of Melas U.S. Pub No 2002/0171961 . 

As per claims 1 and 18 Ishii et al teaches an apparatus detecting binary data 
from an input signal read from an optical recording medium (see col.1, lines 30-32 and 
col. 3, lines 23-25), the apparatus comprising: a first signal processor arranged to 
nonlinearly convert the input signal (see figs.14 and 17 elements 24c or 25k and col. 10, 
lines 62-65 and col.1 1, lines 38-40) based on a result of comparing an absolute value of 
the input signal and a predetermined critical value (see figs. 14 and 17 elements 24a- 
24b or 25e-25h and col.1 0, lines52-65 and col.1 1, lines 5-12) generate a nonlinearly 
converted signal; and a second signal processor detecting circuit (see figs. 14 and 17 
elements 25 or 25n and col. 10, lines 40-43 and col.1 1 , lines 52-55). 
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However Ishii et al does not teach a second signal processor detecting circuit 
detecting binary data from the nonlinearly converted signal. 

Melas teaches a second signal processor detecting circuit detecting binary data 
from the nonlinearly converted signal (see fig.2 element 210 and page 3 paragraph 
[0034]). 

It would have been obvious to one of ordinary skill in the art to implement the 
teaching of Melas into Ishii as to accurately recover the three level signals and remove 
inter-symbols interference in high density magnetic recording systems as taught by 
Melas (see page 3 paragraphs [0034-0036]). 

As per claims 2 and 19 Ishii et al and Melas in combination would teach 
wherein the first signal processor saturates the input signal by the predetermined critical 
value when the absolute value of the input signal is larger than the predetermined 
critical value and outputs the input signal as the nonlinearly converted signal when the 
absolute value of the input signal is smaller than the predetermined critical value as to' 
accurately recover the three level signals and remove inter-symbols interference in high 
density magnetic recording systems as taught by Melas (see page 3 paragraphs (see 
page 2 [0031-0032] and page 3 [0033]). 

As per claims 3 and 20 , Ishii et al and Melas in combination would teach 
wherein the first signal processor is arranged to generate a difference of the absolute 
value of the input signal and the predetermined critical value as the nonlinearly 
converted signal when the absolute value of the input signal is larger than the 
predetermined critical value and the input signal is less than zero (0), and outputs to 
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generate -zero (0) as the nonlinearly converted signal when the absolute value of the 
input signal is smaller not greater than the predetermined critical value as to accurately 
recover the three level signals and remove inter-symbols interference in high density 
magnetic recording systems as taught by Melas (see page 3 paragraphs (see page 2 
[0031-0032] and page 3 [0033]). 

As per claim 16, Ishii et al and Melas in combination would teach wherein the 
second signal processor is a viterbi decoder and the viterbi decoder uses one of three 
methods, that is a PR (a.b.a) method, a PR (a,b,b,a,) method, and a PR (a,b,c,b,a) 
method as to accurately recover the three level signals and remove inter-symbols 
interference in high density magnetic recording systems as taught by Melas (see page 3 
paragraphs (see page 2 [0031-0032] and page 3 [0033-0034]). 

As per claim 17, Ishii et al and Melas in combination would teach, wherein the 
viterbi decoder uses an equalizer that adjusts the frequency characteristics of the input 
signal as to accurately recover the three level signals and remove inter-symbols 
interference in high density magnetic recording systems as taught by Melas (see page 2 
[0029-0032]). 

As per claim 21 , Ishii et al and Melas in combination would teach wherein the 
converting the digital signal nonlinearly is executed via a digital filter (see fig having a 
nonlinear function according to the following equation: y=xx{l xl k}+k(-1)fixl~°}x{l xl ~ k} 
wherein 1 1 indicates an absolute value, the braces and their contents become one if a 
conditional expression contained therein is true and zero if a conditional expression 
contained therein is false, x is the input signal, and k is a predetermined value ranging 
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from zero to a positive real number as to accurately recover the three level signals and 
remove inter-symbols interference in high density magnetic recording systems as taught 
by Melas (see page 2 [0031-0032] and page 3 [0033]). 

As per claim 22, Ishii et al and Melas in combination would teach wherein the 
converting the input signal nonlinearly is executed via a digital filter having a nonlinear 
function according to the following equation: y=xx {I xl ~ k}+k (-1) fixl>°} x {I xl ~ k} 
wherein 1 1 indicates the absolute value, the braces and their contents become one if the 
conditional expression contained therein is true and zero if the conditional expression 
contained therein is false, x is the input signal, and k is the predetermined critical value 
ranging from zero to a positive real number as to accurately recover the three level 
signals and remove inter-symbols interference in high density magnetic recording 
systems as taught by Melas (see page 2 [0031-0032] and page 3 [0033]). 



Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 4-15 and 21-22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Melas U.S. Pub No 2002/0171961 A1 in view of Raz U.S. Patent no 
6,639,537. 
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As per claims 4-6 and 21-22, Ishii et al and Melas in combination teach all the 
features of the claimed invention that yields the result of the following equation: y=xx{l xl 
k} wherein 1 1 indicates an absolute value, the braces and their contents become one if a 
conditional expression contained therein is true and zero if a conditional expression 
contained therein is false, x is the input signal, and k is a predetermined value ranging 
from zero to a positive real number (see page 2 [0031-0032] and page 3 [0033]) except 
wherein the first signal processor includes a digital filter . 

Raz teaches a first processor having a digital filter (see figs.4-5 element 116 and 
col.2 , lines 30-55 and col.4, lines 50-67). 

It would have been obvious to one of ordinary skill in the art to implement the 
teaching of Raz into Ishii et al and Melas as to remove the non-linear distortions created 
by the analog front end as well as, those created by the ADC as taught by Raz (see 
col.2, lines 30-35) 

As per claims 7-15, Raz teaches wherein the first signal processor comprises a 
finite impulse response (FIR) filter in front of the digital filter, (see figs.4-5 element 116 
and col.2, lines 30-55 and col. 5, lines 63-67) arranged to change frequency 
characteristics of the input signal. Furthermore implementing such teaching ; and a 
nonlinear filter arranged to generate the nonlinearly converted signal based on the 
absolute value of the input signal and the predetermined critical value of Ishii et al and 
Melas would have been obvious to one skilled in the art as to remove the non-linear 
distortions created by the analog front end as well as, those created by the ADC as 
taught by Raz (see col.2, lines 30-35). 
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Conclusion 

3. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

4. Abarbanel et U.S. Patent No 6,310,906 B1 teaches chaotic carrier. 

5. Norsworrthy et al U.S. Patent No 5,745,061 teaches method of improving the 
stability. 

6. Miki et al U.S. Patent No 6,094,233 teach a video signal. 

7. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Emmanuel Bayard whose telephone number is 571 272 
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3016. The examiner can normally be reached on Monday-Friday (7:Am-4:30PM) 
Alternate Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh Fan can be reached on 571 272 3042. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



1/18/2008 



EMI 




